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© Fluid pressure operable braking apparatus. 

@ Conr^pressed air braking apparatus of a tractor 
vehicle capable of controlling secondary and parking 
brakes of a towed trailer has driver operable service 
brake control valve means (10) and parking and 
secondary control valve means (20, 27) moveable 
over a range of positions to control tractor brake 
pressure and the pressure in a trailer brake control 
line (28) and said control valve means having a 
parking position in which it causes parking brakes to 

be applied on the tractor vehicle and causes a 
predetermined pressure to be applied to the control 
line (28) which predetemilned pressure is chosen 
such that subsequent loss of the control line pres- 
sure results In the application of spring brake ac- 
tuators to maintain overall parking brake force with- 
out slgnlflcant depletion thereof. 
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FLUID PRESSURE OPERABLE BRAKING APPARATUS 

This Invention relates to fluid pressure operable 
braking apparatus and relates especially to com- 
pressed air secondary and parking brake apparatus 
for tractor and trailer combinations. 

Brake systems for tractor and trailer combina- 
tions of vehicles have been proposed wherein in 
addition to dual foot valve operable service and/or 
parking brake drcults the tractor vehicle is pro- 
vided with secondary and/or parking brake circuits. 
Typically, a parking brake circuit includes a hand 
operable brake control valve which controls the 
application of fluid pressure from a resen^oir or 
reservoirs to brake actuators of the tractor vehicle. 
Such actuators may be spring brake actuators a 
hold-off pressure to which is graduably released in 
accordance with the setting of the control valve. 
For parking the vehicle the hand operable control 
valve may be placed In a locked position in which 
the control pressure is completely vented to pro- 
vide a demonstrated parking condition solely by 
virtue of the force exerted by the spring brake 
actuators. If the vehicle has a trailer attached the 
trailer may typically be provided with a flukJ pres- 
sure supply/emergency line and a control line, 
each such line being connected to a con^esponding 
line of the tractor vehicle. For nomial service brak- 
ing a fluid pressure is relayed from the trailer 
reservoir (charged from the emergency supply line) 
to service brake actuators. For secondary operation 
the service actuators of the tr^ler are similarly 
controlled by the trailer control line pressure. For 
parking the combination the trailer line pressure is 
vented and the combination is parked by virtue of 
the tractor vehicle spring brake actuators being 
similarly vented. . 

Mechanteal braking means may be operated 
on the trailer by the driver after leaving the drivers 
cab if it is required to leave the combination for 
any period of time on a slope or, alternatively, the 
tractor Is to be separated from the trailer. 

An altemative proposal, more particularly relat- 
ing to apparatus used in continental Europe, the 
hand operable control valve of the secondary and 
parking system Is designed to have a paridng posi- 
tion at which whilst the tractor spring brakes are 
vented the control line is left at full secondary 
control pressure. Thus, the combination is parked 
initially with full secondary braking force being ap- 
plied by the service brake actuators on tiie trailer. 
In order to enable the driver to check tiiat the 
tractor paridng brakes are capable of holding the 
combination on an incline, even witii subsequent 
leakage of the secondary braking pressure from 
the trailer service braking actuators, the hand op- 
erable tractor control valve has been provided with 

a test position at which tiie control line pressure 
modified to a pressure con-esponding to zero brak- 
ing before being restored by tiie handle being 
returned to the pari< position. In such a system as 

$ refenred to above it is very desirable to include 
anti-compounding means to ensure that excessh^e 
forces are not applied to the respective brake 
mechanisms by virtue of the combined effects of 
service braking on the one hand and secondary or 

10 paridng braking on the other. In the case of a trailer 
with spring brake actuators such anti-compounding 
means results in the trailer spring brakes not being 
applied whilst the secondary/park brake pressure is 
present on tfie respective service chambers in the 

75    case of tiie above mentioned continental system. 
The continental system tiius has a shortcoming 

In tiiat unless on each and every occasion the 
driver executes a test procedure resulting In vent- 
ing of tiie control line to show that the combination 

20 is capable of remaining stationary on a slope by 
virtue of tiie tractor paridng brake forces alone, 
there is a risk that subsequent leakage of the brake 
control pressure on the trailer may result In suffi- 
cient reduction of braking force of the combination 

25 to allow the combination to move before the pres- 
sure reaches a value at which due to the anti- 
compounding, the spring brakes start to become 
effective. 

According to the invention there Is provided 
30 vehicle compressed air braking apparatus including 

paridng and secondary brake pressure control 
valve means adjustable over a range of settings to 
cause variable control pressure to be applied to 
brake actuator means of tt)e vehicle for secondary 

35 braking whilst also causing variable control pres- 
sure to be applied to a control line for the brake 
system of a trailer, the pressure in the control line 
varying between a relatively low value and a rela- 
tively high value corresponding to the range of 

40 secondary brake force for tiie trailer and charac- 
terised in tiiat said control valve means has a 
furtiier selectable setting whereat whilst It causes a 
full paridng brake application on tiie vehicle it es- 
tablishes a predetermined pressure in said control 

45 line which pressure is such as to cause a 
trailer parking brake force which produces cor- 
respondingly less tiian said full secondary braking. 

In order that the invention may be more clearly 
understood and readily carried Into effect, the 

50 same will be further described by way of example 
with reference to tiie accompanying drawings of 
which: 

FiQ. 1 illustrates a tractor vehicle compressed air 
braking system, 
Rg. 2 Illustrates a trailer vehicle compressed air 
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brake system and, 
Rg. 3 illustrates a hand operable control valve 
for use In the system of Fig. 1. 
Rg. 4 is a graphical Illustration of the operation 
of the system. s 
Referring to Rg. 1 the tractor vehicle com- 

pressed air braking apparatus shown therein in- 
cludes a compressor 1. which is driven by the 
engine of the vehicle supplying compressed air via 
an air dryer 2 and a muiti circuit pro tection valve 3 io 
to individual reservoirs 4, 5 and 6. A govemer and 
unloader device is denoted by reference 7, for 
effecting unloading of the compressor and purging 
of the air dryer when the sensed pressure of the 
reservoirs 4. 5 and 6 has reached a predetermined 75 
value. Reservoirs 4 and 5 constitute service brake 
reservoirs and provide outputs via connections 8 
and 9 to supply circuit inputs of a dual circuit foot 
valve 10 which is operable in conventional manner 
as a service brake under the driver's foot. One 20 
output line 11 of the dual foot valve provides 
graduabie service pressure to service brake ac- 
tuator portions 13 of combined spring and service 
brake actuators to the front axle of the vehicle and 
the line 12 of the dual foot valve provides control 25 
pressure to corresponding service actuator portions 
14 of combined spring and service actuators of the 
rear axle of the vehicle. However, in this case the 
pressures are variable with load by a variable load 
valve 15. Further, for the purposes of preventing 30 
compounding of service brake forces and parking 
brake force of the combined spring and service 
brake actuators, pressures from lines 11 and 12 are 
applied to differential protection valves 16 and 17 
via which hold-off pressures are applied to the 35 
respective spring brake portions denoted by re- 
ferences 18.19 on the front and rear axles. 

Paridng and secondary brake control is effec- 
ted by a hand operable control valve denoted by 
reference 20 which is supplied by fluid pressure via 40 
a check valve 6a from reservoir 6. The control 
valve 20 has a first output line 21 for controlling a 
relay valve 22, the output pressure of which is 
applied via the respective anti-compounding valves 
16.17 and respective quick release valves 23, 24 45 
to the spring brake actuators 18. 19. The second 
output line from the control valve 20 denoted by 
reference 26 is applied as one input to a muiti 
relay valve 27 having two further inputs comprising 
the pressures on lines 11. 12 from the dual circuit so 
foot valve 10. The relay valve 27 is supplied with 
Input pressure from the reservoir 6 and provides 
output pressure on control line 28 and a supply line 
pressure on line 29. These lines being for connec- 
tion to a trailer braking system. 55 

Refemng to Rg. 2, the supply lines 28, 29 of 
the tractor circuit of Rg. 1 are coupled to respec- 
tive lines 30, 31 whereby the supply pressure on 

line 31 is applied via a check valve to a trailer 
reservoir 32 for providing a supply to a relay valve 
33 and a hand operable parking brake valve 34 of 
the trailer via a manoeuvring valve 35. The control 
line is connected via a variable load valve 38 as a 
control input to relay valvei 33. Service brake out- 
puts of the relay vah^e 33 are applied directly to 
sen^ice/secondary actuating portions 37, 38 of two 
axles of the trailer vehicle. The actuators 38 are 
individual service chambers, whereas actuators 37 
are provided by service portions of combined ser- 
vice and parking spring brake actuators 41 which 
are controlled via a quick release valves 43, via a 
double check valve 45. The double check valve 45 
receives one controlling input on line 47 from the 
relay valve 33 and another controlling input on the 
line 45 from the hand operable control valve 34. 

The operation of the service brake features of 
Fig.1 will be described only briefly except in so far 
as it is necessary to enlarge upon it for the under- 
standing of the invention. 

The service brake system Is entirely conven- 
tional, control pressure being applied to com- 
pressed air service actuator portions 18. 19 of the 
respective front and rear axles via completely In- 
dependent circuits 11 and 12 from the driver's dual 
foot valve 10. Additionally, the pressures In lines 11 
and 12 are each independently effective on multi- 
relay valve 27 to produce con-esponding control 
line pressure on trailer control line 29. In tiie ab- 
sence of one such output pressure of valve 10, the 
other output pressure remains effective but the 
outputs are not additive for the purposes of the 
operation of the multi-relay valve 27. 

The control line pressure on line 30, being 
applied to trailer relay emergency valve 33 (Rg.2), 
results in corresponding compressed air pressure 
being applied to actuator portions 38 and 39 for 
service braking on the trailer. In normal running the 
trailer parking valve 34 is set to a position wherein 
supply line pressure from line 31 is applied via 
manoeuvring valve 35 to the spring brake actuator 
portions via double check valve 45. The trailer 
paridng brakes are tiierefore held in the fully pres- 
surized (brakes release) condition. 

In tiie absence of service or secondary pres- 
sure on the trailer via line 30, if tfie parking brake 
handle of valve 34 Is placed in tiie parte position the 
spring brakes 41, 42 are vented and tiierefore fully 
applied. Again. If the trailer is so parked and no 
pressure is available on line 31, the maneouvring 
valve 35 can be operated to connect the spring 
brakes to reservoir 32, which If charged will allow 
tiie trailer to be moved. 

Considering now tiie secondary and parking 
brake operation for tiie tractor and trailer combina- 
tion, the handle of the hand operable control valve 
20 is normally In an "off" condition for which line 
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21 and also line 26 are both fully pressurised from 
reservoir 6. (See fig. 4). The spring brake actuatDr 
portions 18, 19 of the tractor vehicle are therefore 
held In a fully released condition and the control 
line 28 leading for the trailer system is vented by 
virtue of the valve 27 operating in inverse manner 
under control of the pressure from line 26. Move- 
ment of the control handle of valve 20 towards a 
secondary brake application, gives a quick initial 
reduction In the pressure on line 21 and then 
enables the pressures on lines 21 and 26 to be 
gradually reduced over the spring brake control 
range. 

The hold-off pressure to the tractor vehicle 
spring brake actuators 18. 19 therefore reduces 
such as to allow these actuators to produce brake 
force. Similarly, the pressure on control line 28 
Increases to result In the relaying of pressure to the 
brake actuator portions 37, 38 of the trailer to 
provide secondary braking thereby under control of 
valve 20 up to a maximum secondary brake pres- 
sure value. 

If the hand operable control valve Is placed into 
its paric (P) position, the pressure on line 21 is now 
held vented thereby fully applying the spring 
brakes on the tractor vehicle whereas the output 
pressure on line 26 is restored to a pressure value, 
typically chosen close to the pressure above which 
the spring brake actuators of the trailer begin to 
apply brake force remembering that valve 27 op- 
erates as an inverse valve for that purpose. Typi- 
cally the secondary brakes may then produce a 
brake force one-third of the maximum sendee brak- 
ing pressure value on control line 30 of the trailer. 

Before leaving the driving position in the tractor 
the vehicle driver should implement a test proce- 
dure resulting in temporary venting of the control 
line, as provided fdr in the valve 20. However, the 
driver may leave the driver's cab without so doing 
and then manually operate the parking brake valve 
34 on the trailer. 

Placing the parking brake valve 34 on the trail- 
er In Its part (P) position results in the line 48 to 
double check vah^e 45 being vented. Although the 
spring brake actuator portions 41 may not thereby 
be applied immediately because of the action of 
the double check vah/e 45, if the pressure on line 
47 reduces into the control range of tiie spring 
brake actuators the spring brakes come into opera- 
tion, tiieir forces then taking over from the pneu- 
matic parking brake forces previously produced by 
actuator portions 37, 39. The system thus offers 
parking brake effort on the tractor and trailer which 
is greater than provided by the tractor brakes and 
the risk of this effort being reduced due to control 
line pressure loss (even where a trailer paricing 
brake is not operated) is low. 

A sectional diagrammatical view of a hand op- 

erable control valve for use as the valve 20 of tiie 
tractor vehicle braking system of Rg. 1 is shown in 
Rg. 3. The valve comprises a main body part 51 
witii a lower cover plate 52 and an upper cover 53 

5 having a suitably designed gate slot 50 (Rg. 3a) In 
which a control handle assembly 54 Is able to 
control tiie position of a control cam member 55. 
As will be seen the control cam member Is rotat- 
able about a vertical axis 'A* as seen in tiie drawing 

10 and also moveable along tills axis all such move- 
ment being constrained by the shape of tfie gate 
slot 50. Within tiie main body part 51 a com- 
pressed air Input passage 49 which receives com- 
pressed air from reservoir 6 (Rg. 1) communicates 

75 with two substantially Identical graduable double 
valve assemblies 56 and 57 respectively controlled 
by tiie cam member 55 through respective plung- 
ers 58 and 59 which have upwardly projecting 
stems sealing witii and slideable in the main body 

20 51. Refening briefly to tiie valve assembly 56, tills 
has an exhaust valve closure member 60 earned 
by tiie lower end of plunger 58 and engageable 
witii a double valve member 61 slidingly canied In 
a cylindrical piston 62. 

25 Member 61 Is itself urged by a light spring 63 
against an annular seal 64 and 61 has a central 
vent passage 70 which Is closeable by member 60 
prior to unseating tiiereby .of tiie member 61 from 
seat 64. A graduating spring 66 is captive between 

30 tiie lower plate 52 and piston 62 and a light captive 
spring 67 acts in a sense to urge tiie plunger 87 
upwards and away from the piston 62. The valve 
member 61 is provided witii a small passage 68 
which communicates between the upper end tiiere- 

35 of and a small enclosed annular region 69 to pro- 
vide pressure balancing for the double valve mem- 
ber. 

In operation of tiie plunger 58 and valve as- 
sembly 56, downward movement of the plunger 58 

40 first causes the vent vah^e seat 61 to be closed, 
followed by unseating of valve member 61 from 
seat 64 providing communication between input 
passage 49 and an output region 71 above tfie 
piston 62. Since tiie underside of piston 62 Is 

45 vented the piston moves downwards under the 
effet of the output pressure against the graduating 
spring 67 until the forces balance and member 61 
engages seat 64 again ttie double valve laps witii 
botii seats closed off. Such operation of a double 

50 valve Is conventional and tiie assembly 57 operates 
in identical manner, under the influence of plunger 
59, to produce a graduable output pressure in tiie 
further annular output region 72. In each case 
downward movement of tiio plunger results in in- 

55 creasing output pressure whereas upward move- 
ment of tiie plunger results In reduction of outpout 
pressure and eventual venting of the respective 
output regions. 

4 
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Refernng to the handle and cam assembly this 
is so designed that over a nomnal control range of 
angular movement about the mentioned vertical 
axis the plungers are each moved axiaily by the 
cam. Assuming movement from a full secondary s 
brake position 'S' towards brakes off position '0*. 
the plungers move upwards and output pressure in 
region 72 exhibits an initial quite rapid drop for a 
small movement of the handle 51 towards a value 
corresponding to hold-off pressure for the spring io 
brakes of the tractor and then gradually reduces 
towards zero for graduating the tractor spring brake 
portions 18 and 19 (Rg. 1) increasingly to apply 
the secondary brakes on the tractor. Such action is 
accompanied by graduated decrease also of pres- is 
sure in output region 71 and line 26 to result in 
progressive increase of the pressure in the control 
line 28 and a connected trailer line 30 (Rg. 2), to 
apply trailer secondary braking by actuators 37, 38. 
When the position of the handle assembly reaches 20 
the full secondary brake position in gate slot 50 it 
reaches a detent (not shown) beyond which by 
further movement in the same direction towards a 
park (T*) position the cam surface profile operating 
plunger 59 drives the cam downward again to 25 
provide in the parking position a predetermined 
partial output pressure on control ine 28. In accor- 
dance with the invention this partial pressure may 
be such as to result in approximately one third of 
the maximum secondary brake capability on the so 
trailer. In order to enable the driver of the 
tractor/trailer combination to test the parking capa- 
bility of the tractor vehicle spring brakes alone, the 
handle assembly 54 is able to be further moveable 
axiaily in a downward direction about pivot 75 35 
exclusively from the part (*P') position whereby the 
cam member 55 is lowered to cause the output 
pressure only in region 72 to temporarily raise to 
full pressure. Acting on the inverse input to valve 
27 this fully releases the trailer secondary brakes 40 
enabling the driver to observe whether the com- 
bination is braked only by the tractor secondary 
brakes. Folliwing return of the handle 54 to the *P' 
position the partial control line pressure is rein- 
stated to its former value con^espondlng to approd- 45 
mately one third of maximum trailer secondary 
brake force. 

In acomparison with the previously known con- 
tinental system, wherein when the hand operable 
secondary park control valve on the tractor vehicle so 
produces maximum secondary brake pressure 
when placed in the park position, the apparatus in 
accordance with the present invention has a valve 
which in its park position produces pressure cor- 
responding to a lower pressure on parking, shor- 55 
tcomings of the continental system are appreciably 
reduced. Indeed the initial parking control pressure 
can be so chosen that there is little parking brake 

fbrce reduction before, on reduction of control line 
pressure, brakes begin to be applied because of 
anti-compounding anrangement on the trailer. The 
result is that alti^ough the combination is capable of 
being parked on a greater incline than a U.K. 
system, (which relies virtually entirely upon the 
tractor parking capability), the initial parking capa- 
bility of the system is now maintained near to or 
witiiln tiie eventual capability resulting from manual 
trailer brake application by the driver after leaving 
tiie driving position. 

Claims 

1. Vehicle compressed air braking apparatus in- 
cluding parking and secondary brake pressure con- 
trol valve means (20) adjustable over a range of 
settings to cause variable control pressure to be 
applied to brake actuator means (18, 19) of the 
vehicle for secondary braking whilst also causing 
variable control pressure to be applied to a control 
line (28) for the brake system of a trailer, the 
pressure In tiie contirol line (28) varying between a 
relatively low value and a relatively high value 
corresponding to the range of secondary braking 
force for the trailer and characterised in that said 
control valve means (20) has a further selectable 
setting whereat whilst it causes a fully parking 
brake application on ttie vehicle it establishes a 
predetermined pressure In said control line (28) 
which pressure Is such as to cause a trailer 
parking brake force which produces conespond- 
ingly less tinan said full secondary braking. 
2. Vehicle compressued air braking apparatus as 
claimed in claim 1. characterised in tiiat in a case 
where a connected trailer is fitted with spring brake 
actuator the predetermined pressure is such that in 
tt)e vent of depletion thereof which would result In 
a reduction of trailer parking brake force the trailer 
spring brake actuators are brought into operation to 
tend to compensate for said reduction. 
3. Vehicle compressed air braking apparatus as 
claimed in claim 1 or 2, characterised in that said 
manually operable control valve means has a fur- 
tiner manually selectable position whereat control 
line pressure is releasable whilst maintaining pari(- 
ing brake application on tiie vehicle. 
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